Searching PAJ 



1/1 <<— is 



PATENT ABSTRACTS OF JAPAN 



(51)IntCL 



(1 DPublication number : 05-335869 
(43)Date of publication of application : 17.12.1993 



H03H 7/40 
H01L 21/302 
// C23C 14/34 



(21 Application number : 04-136830 
(22)Date of filing : 28.05.1 992 



(71) Applicant : 

(72) Inventor : 



JEOL LTD 

KATO TSUTOMU 
HIDAKA SHINTARO 



(54) HIGH FREQUENCY DEVICE 

(57)Abstract 

PURPOSE: To realize a high frequency device by which production 
of arc discharge is detected accurately and the arc discharge is 
stopped. 

CONSTITUTION: A computer 12 obtains a current I flowing to a load 
7 and the current is fed to a differentiation circuit 13. When flow 
discharge of the load 7 is transited to arc discharge, the current 
flowing to the load is momentarily increased and the differentiation 
circuit 13 generates a pulsive signal based on the current change. A 
timer 14 uses the pulsive signal from the differentiation circuit 13 as 
a trigger signal to generate a high level signal for a prescribed period 
(several seconds). Since a switch 16 is used to supply a signal from 
the oscillator 1 to earth for a period when the high level signal is 
supplied, the supply of a high frequency power to the load 7 is 
tentatively stopped, resulting that arc discharge is stopped. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] RF equipment which consists of the matching box which is arranged between an RF 
generator, the load with which the high-frequency power from an RF generator is supplied, and a 
power source and a load, and consists of a capacitor and a coil, a count means to search for the 
current which flows for a load, and a means to control supply of the RF from a predetermined time 
RF generator to a load by change of the load current. 

[Claim 2] Said count means is RF equipment according to claim 1 which calculated the current 
which flows for a load based on the potential and the phase between the ends of the coil of a 
matching box. 

[Claim 3] Said count means is RF equipment according to claim 1 which calculated the current 
which flows for a load based on the electrical potential difference and current of an input side of a 
matching box. 

[Translation done.] 
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* NOTICES * 

CTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to high frequency equipments which lessened effect of 

arc discharge remarkable, such as RF-sputtering equipment and an etching system. 

[0002] 

[Description of the Prior Art] In the RF sputtering system, a RF is impressed to inter-electrode [ of 
two sheets ], sputtering of one electrode (sample) is carried out, and cleaning on the front face of a 
sample etc. is performed. Moreover, he impresses a RF to inter-electrode [ of two sheets ], and is 
trying to make the particle by which the spatter was carried out from one electrode adhere with 
another RF equipment on the substrate which approached the electrode and has been arranged. In 
case the sample which is one electrode is cleaned for example, in order to make [ many ] the amount 
of a spatter for [ of the beginning ] 1 minute and to delete many front faces, high-frequency power is 
raised, and although glow discharge is generated in inter-electrode [ of two sheets ] and sputtering of 
one electrode etc. is performed with such RF equipment, in order to delete a sample thinly, control 
which makes high-frequency power low is performed for [ of a degree ] 1 minute, in such a case, the 
time of the change of high-frequency power — a load — changing — the arc discharge from glow 
discharge — ** — it shifts, a comparatively big current flows between two electrodes, and a sample 
receives a damage. Discharge of the part may serve as a cause and such arc discharge may be 
generated, also when a sample has a minute projection. 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, if arc discharge occurs, in order that 
a sample may receive a damage, arc discharge is stopped promptly, and if it is ****, there is nothing. 
Therefore, a current transformer is formed, this current transformer detects change of the current 
accompanying generating of arc discharge, and he stops the high-frequency power to a load, or is 
trying to lower power in the former. However, since the high frequency current is a high current 
which is dozens of A, the case where generating of arc discharge is undetectable even if it uses a 
larger current transformer has arisen. 

[0004] This invention was made in view of such a point, and the object detects generating of arc 
discharge to accuracy, and is to realize the RF equipment which can be made to suspend arc 
discharge. 
[0005] 

[Means for Solving the Problem] The RF equipment based on this invention is arranged between an 
RF generator, the load with which the high-frequency power from an RF generator is supplied, and a 
power source and a load, and is characterized by consisting of the matching box which consists of a 
capacitor and a coil, a count means to search for the current which flows for a load, and a means to 
control supply of the RF from a predetermined time RF generator to a load by change of the load 
current. 
[0006] 

[Function] The potential difference and phase contrast between the coils in a matching box are 
detected, the load current is searched for based on it, supply for the load of a RF is controlled by 
change of the load current, and arc discharge is stopped. 
[0007] 
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[Example] Hereafter, the example of this invention is explained to a detail with reference to a 
drawing. Drawing 1 shows one example of this invention, and 1 is a high-frequency oscillator. The 
high frequency from high frequency oscilator 1 is supplied to a matching box 3 through an amplifier 
2. The matching box 3 consists of a matching capacitor 4, a tuning capacitor 5, and a coil 6. The RF 
from a matching box 3 is supplied to a load 7. 8, 9, 10, and 1 1 are the division capacitors for 
detecting the potential between the ends of a coil 6, the signal proportional to the potential of one 
edge of a coil 6 is acquired from the pars intermedia of capacitors 8 and 9, and the signal 
proportional to the potential of the other-end section of a coil is acquired from the pars intermedia of 
capacitors 10 and 11. The signal of the midpoint of each capacitor is supplied to a calculator 12, and 
the current which flows for the load later mentioned in this calculator 12 is searched for. 
[0008] 1 3 is a differential circuit and detects change of the current which flows for the load 7 called 
for by the calculator 12. The output of a differential circuit 13 is supplied to a timer 14, and a timer 
14 generates a fixed period high-level signal according to the output of a differential circuit 13. 1 5 is 
an amplifier, amplifies the signal from a timer 14 and supplies it to a switching means 16. It connects 
with the output side of high frequency oscilator 1 , the output of a timer 14 makes switch-on the 
switching means 16 between high level, and a switching means 16 grounds the output side of high 
frequency oscilator 1 . Actuation of such a configuration is explained below. 

[0009] The high-frequency power from a high-frequency oscillator 1 is amplified by amplifier 2, and 
is impressed to a load 7. In order to adjust the impedance by the side of a high-frequency oscillator 
and a load and to supply high frequency to a load 7 efficiently in that case, the matching capacitor 4 
in a matching box 3 and the tuning capacitor 5 are adjusted, and impedance matching is performed. 
Here, how to search for the current which flows for a load 7 from the potential difference between 
the ends of the coil 6 in a matching box 3 is described. 

[001 0] Drawing 2 is the equal circuit of a matching box 3 and a load 7, and, as for the same part as 
drawing 1 , the same number is attached. A load 7 consists of a capacitor 17 and resistance 18. 
Potential of the ends of a coil 6 is set to V2 and V3, and the current which flows for a load is set to I. 
The vector diagram of the electrical potential differences V2 and V3 in such an equal circuit and 
Current I is shown in drawing 3 . 

[001 1] First, the process in which it asks for the impedance of a load is explained. The following 
formula is drawn from the vector diagram of drawing 3 . 
[0012] 
[Equation 1] 

5 - 1 

02= cos" 1 



81= cos- *L 
V3 



6 = 91-1-92 
= cos 



[0013] Consequently, VI is expressed with a degree type. 
[0014] 

[Equation 2] 



VI = 



(cosQ)-l 



•V3 I.V2 2 ^ V3 2 J 



2cos9 
V2 



[001 5] Next, the potential difference x of the potentials V2 and V3 of the ends of the coil 6 in the 
circuit of drawing 2 is expressed with a degree type. 
[0016] 
[Equation 3] 
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x= ^V3 2 - VI 2 +^V2 ? -V1 2 

[0017] From a top type, the current I which flows into a load 7 is as follows. 

[0018] 

[Equation 4] 

I= -zrr = htl (/«•- vi 2 + /^?) 

[0019] A calculator 12 searches for the current I which flows into a load 7 based on this formula, and 
supplies this value to a differential circuit 13. Here, although the current which flows for a load 
momentarily will increase if it shifts to arc discharge from glow discharge in a load 7, as for a 
differential circuit 13, a pulse-like signal is generated based on this current change. A timer 14 
generates a fixed period (for several seconds), and a high-level signal for the signal of the shape of a 
pulse from a differential circuit 13 as a trigger. This high-level signal is supplied to a switch 16 
through an amplifier 15. With a switch 16, in order to pass to a ground by making into switch-on the 
period and the signal from an oscillator 1 with which the high-level signal is supplied, supply of the 
high-frequency power to a load 7 stops temporarily, consequently arc discharge stops. After fixed 
period termination, if supply of the high-level signal to a switch 16 is suspended, since a switch 16 
will be in a cut off state and high-frequency power is supplied to a load 7, normal operation by glow 
discharge will be resumed again. 

[0020] Although the current which flows for a load with the potential difference and the phase 
between the ends of a coil 6 was calculated in the above-mentioned example, the load current is also 
calculable with the electrical potential difference V0 of the input side of a matching box 3, and a 
current 10. Here, the vector diagram of the electrical potential difference V0 of the input side of a 
matching box 3, a current 10, the current II that flows to a capacitor 4, and the current 12 (=1) which 
flows for a load is shown in drawing 4 and drawing 5 . When the phase of a current 10 precedes 
drawing 4 from the phase of an electrical potential difference V0, drawing 5 is the case of the reverse 
and theta is the phase contrast of an electrical potential difference V0 and a current 10 in these 
drawings. A degree type is drawn from these vector diagrams. 
[0021] 
[Equation 5] 
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[0022] Since a calculator 12 searches for the load current and supplies that value to a differential 
circuit 1 3 by the top type, after it can detect generating of arc discharge in an instant and stops arc 
discharge also in this example, it can perform operation by normal glow discharge. 
[0023] 

[Effect of the Invention] As explained above, since the high frequency equipment based on this 
invention was constituted so that might detect the potential difference and phase contrast between the 
ends of the coil component in a matching box, the load current might be searched for based on it, 
supply for the load of high frequency might be controlled by change of the load current and arc 
discharge might be stopped, it can detect generating of arc discharge to accuracy, and can stop arc 
discharge. 



[Translation done.] 



http ://www4 . ipdl .ncipi . go j p/cgi -bin/tran_web_cgi_ej j e 1/5/2006 



JP,05-335869,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the RF equipment which is one example of this invention. 
[Drawing 2] It is drawing showing the equal circuit of a matching box and a load. 
[Drawing 3] They are the electrical potential differences V2 and V3 in the circuit of drawing 2 , and 
drawing showing the vector diagram of Current I. 

[Drawin g 4] The vector diagram of the electrical potential difference VO in the circuit of drawing 2 , 
a current 10, and currents II and 12 is shown. 

[Drawing 5] The vector diagram of the electrical potential difference VO in the circuit of drawing 2 , 
a current 10, and currents II and 12 is shown. 
[Description of Notations] 

1 High-frequency Oscillator 

2 Amplifier 

3 Matching Box 
7 Load 

12 Calculator 

13 Differential Circuit 

14 Timer 

1 5 Amplifier 

16 Switch 

[Translation done.] 
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DRAWINGS 



[Drawing 2] 
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[Drawing 3] 
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[Drawing 1] 
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[Translation done.] 
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